NMDA receptor antagonism produces antinociception which is partially mediated by brain opioids and dopamine.
Inhibition of nitric oxide synthase (NOS) activity results in opioid-mediated supraspinal analgesia in the rat, as indicated by increased reaction time in the hot plate test. It is documented that a relationship exists between NMDA receptor activation and the activity of NOS. The present investigation sought to determine if inactivation of the NMDA receptor produced antinociception of supraspinal origin, as was observed in response to inhibition of NOS, and if this response was mediated by brain opioids, by activation of receptors for the neurotransmitter, dopamine, or both. Administration of MK-801, a non-competitive antagonist of the NMDA receptor, produced significant antinociception as measured by reaction time in the hot plate test of analgesia. Antinociception resulting from treatment with MK-801 appeared to be mediated by brain opioids, as indicated by the ability of the opioid antagonist, naloxone, to partially reverse the effect of MK-801 administration. This analgesic response was also partially diminished by administration of the dopamine D1 receptor antagonist, SCH 23390 and the dopamine D2 receptor antagonist, sulpiride. The analgesia resulting from NMDA receptor antagonism was found to be only partially attributable to dopamine and brain opioids, since co-administration of naloxone and SCH 23390 or naloxone and sulpiride, were unable to completely reverse the antinociceptive response to MK-801. The present findings suggest that inhibition of NMDA receptor activity produces supraspinal analgesia. Furthermore, it appears that antinociception induced by blockade of the NMDA receptor results, at least in part, from activation of endogenous brain opioids and stimulation of D1 and D2 subtypes of the dopamine receptor.